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INTRODUCTION 


Control of dust in mechanical mining in bituminous-coal mines of the United 
States is one of the outstanding problems of the mining industry today, yet 
relatively few mines have adopted adequate precautionary measures. ‘The Keen 
interest manifested in this problem, however, indicates gradual comprehension 
of the hazards. The apoarent lack of action may be due to failure to appreciate 
the dangers of coal-mine dists as well as lack of knowledge of the necessary 
steps to be. taken to allay them. Discussion of these dangers and preventive 
measures should be an incentive to mine officials to try to use or find methods 
vo allay mine dust and thereby reduce explesion as well as other hazards. - 


TEE COAL~DUST HAZARD. 


Tests and cemonstrations of the explosibility of nonanthracite coal dusts 
by the Bureau of Mines have shown conclvsivel: that coal dust, except possibly 
anthracite dust, is explcsive and that the skepticism of man; persons as to the 
explosibility of low-volatile coals is unjustified and unfounded. Tests by the 
Bureau at its Experimental mine have brouzht out the. fact that not only is low- 
volatile coal dust explosive but also that it is virtually as fence as many 
high-volatile coals if the source of ignition is violent. 


Tests on the explosibility of low-volatile coals Seponted by Greenwald in 
Report of Investigations 3489 show that not only is the explosibility greater 
than formerly indicated but also that the exolosibility is greatly increased 
when the explosion is initiated by gas. Most of the low-volatile coals now. 
being mined require more then 60 percen+ incombustible matter to be present to 
render them inert to explosion. In fact, it is these data that have cansed the _ 
Burean to advocate that ell coal mines except anthracite mines apply enough rock 
dust to maintain ean incombustible content of at least 65 percent in the mine dust. 


l/ The Burem of Hines will welcome reprinting of this paner, provided the fol- 
lowing footnote ackmowleigment is used: "Reprinted from Buream of Mines 
Information Circular 7151." Presented at a meeting of the Coal Mining 
Institute of America, Pittsburgh, Pa., December 12-13, 190, 

o/ Mining engineer, Safety Division, Burem of Mines, Pittsburgh, Pa. 


7335 
Pree f~ ry 


Google 


I. Ce 7151 


The presence of eyplosive gas in tne mine air also increases the amount 
of inert matter required to render the coal dust nonexplosive. The Mine Safety 
Board of the Bureau recommends that the minimum incombustible content of mine 
dust be increased 1 percent for each 0.1 percent of methane gas in the air cur- 
rent. Unfortunately many mine managements refuse to concede that nongassy 
mines need to be rock-dusted, and at the same time decline to consider a mine 
gassy unless explosive gas can be detected in the air current with a flame safe- 
ty lamp. fhe fallacy of this conception of a gassy mine has been preved by the 
West Virginia Devartment of Mines, wnich has found that by using a methane in- 
dicator in holes drilled into the coal in manv so-callec nongassy mines an ex~ 
plosive mixture of gas has been detected, following which fire—boss examinations 
have found exnlosive mixtures of gas in the air currents. Samples collected ty 
the Bureau of Mines under similar conditions have contained as much as 19 per- 
cent methane in spite of the fact that the management believed its mine to be 
nongassye | 


This condition presents an exmlosion hazard in hand-lozding mines, but in 
mechanized mines where the rate of advance is rapid the danger is greatly in- 
creased. The scurces of ignition also are many times greater. As a result of 
the changed conditions the liberation of gas is mere rapid and the ignition 
sources are more numerous in mechanical mining, greatly increasing the probable 
explosibility of the Gust. Added to this potential hazard is the lerge amount 
of dust found in most mechanized systens. 

Dust in Conveycr ‘.ining 

Properly planned and executed conveyor mining shovid not increase the amount 
of dust in mines, but in virtually all mechanical mining the keynote seems to 
be speed, with resulting neglect of many safety measurcs. Hachine cuttings 
frequently are not loaded out before shcts area fired; or, if tine cutting is 
done in high<sulfur or hizgheash coal, the material is thrown into the gob. ‘The 
fine coal spills from the conveyor vans and frequently forms riles extending 
from the top of the van on the natural ansle of renose cf the coal. The walk 
way beside the par line or belt generally is dry with dust one-half to several 
inches thick, and the rejected coal is piled along the rib and in the gob sev- 
eral feet high. Dust and fine coel frequentl; pile around the driving motors 
at the end of the cross cr intermediate conveyors, owing to failure to stop 
these conveyors when the other conveyor is stopped while a loaded car is being 
taken away and an emty car is brought under the conveyor boom. Even when the 
convevors are stopred, in some instances men at the face ccntinue tc load the 
face conveyor until itis piled high with coal: when the conveyor is started 
again the overload is shaken off elong the pans and at the discharge points. 


Conveyor mining is generally limited to coal less than 4 feet in thickness, 
and in general the concentration of dust should be greater then in hivh coal; 
but during loading by hand the coal is lifted such a short distance from the 
floor that apparently the dust is not raised into aa dense a cloud as when 
loading is done into cars. Zven so, in most instances tio concentration of dust 
is too great. Hand-lcading onto a conveyor in ccal 28 to 20 inches thick aver- 
aged 50 million particles of dust per cubic foot of air; during a test conduct- 
ed while the last of a cut was beinz loaded out, a concentration of 140 million 
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particles was found. In e mine in which the ccal was 3-1/2 to 4 feet thick the 
average concentration of dust while loading out a cut of coal was 50 million 
particles per cubic foot of air. In anctner mine where the coal was of similar 
thickmess the average concentration was 62 million particles, ranging from 19 
to 123 million per cubic foot of air... 


Dust During Loading With Mobile Units 


Coal loaded by mobile units tends to produce more dust than hand loading 
on conveyors. ‘The digging action of the arms tears the coal loose from the 
broken face, causing clouds of dust to be thrown into the eir, especially where 
the coal is shot with heavy charges. The greatest amount cf dust is raised 
wnen the last of the cut is being loaced, as the finest coal is found during 
this part of tne cycle. Loading of machine cuttings is also an extremely dusty 
oneration, and as this is dene frequently during loading of the last of the cut 
the dustiness is accentuated. The dust raised at the end cf the boom, where 
the coal discharges into the car, is denser then at the digging end of the 
machine. 


A preliminary stucy of seven mines in coal averaging about 6 feet in thick- 
ness indicates dust ccnditions in mechanical mining where mobile loacers are 
used. <A blank count taien before the tests were begun gave an average of 20 
million particles per cubic foot of air where vndercvtting was practiced and 29 
million where coal was top—-cut. At the 2nd of the sumping-in operation the 
average dencity with underevtting was 54 million and with top-cutting 96 million 
particles of dust per cubic foot cf air. At the end of under~cutting the con— 
centration averaged 63 million and top—cutting l42 million particles of dust 
per cubic foot, hence nearly two and one-fourth times as much dust was thrown 
into the air of the worxinzg place by top-cutting as by under-cutting. Shearing 
averaged Ji million particles of dust yer cubdic foot of air, and blasting 70 
million particles per cubic foot of air; in connection with the air dustiness 
due to shearin, it may be well to remember thet the average shear cut is much 
less in area than either the average uncercut or the average over-cut, and, 
moreover, than is likely to be a mich smaller total quantity of dust thrown into 
the air by the shear tecause of the much less time consuned in mek ane a shear 
cit than either an over-cut or an undereut,. | 


Loading coal mecnenically in these seven mines created air dustiness rang— 
ing in average from 41 to 119 million perticles per cubic foot of air, with en 
hat for ail mines of 70 million particles. Readings in the low~average mine 

enzed from 22 to 52 million particles and in the hizh-average mine from 61 to 
186 million particles per cubic foot of air. These figures are based upon tests 
conducted during complete cycles in one place in each mine and represent a cross 
section of dust in one coai field. At the end of the boon, where the coal was 
discharging into the car, the dust was approximately of the same magnitude as 
at the front end of the loading machine. 


Haulage 


A general observation of haulage where cars are leaded mechanically, sither 
from conveyors or directly, emphasizes the greater dustiness of haulage roads 
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traveled by the mechanically loaded cars. At conveyor~discharge points the 

coal is very likely to be niled too high, with no blocking of tne sides of the 
cars, with the result that considerable coal will fall off during the rassage 

of cars. Loading directly into the mine car causes considerable spilling of 
coal in the working places, and frequently the coal is piled so hizh on the cars 
tha some cf it falls off during transportation to the tinnie. Introduction of 
mechanical loaders often is followed by purchase of larger cars, but usually 

the same weight of rail is maintained, resulting in rough roads, waich increase 
the amount of coal spilled along the haulage reads. 


Ruboer~Tireda Bugzies 


During the last 2 or 3 years rapid progress has heen made in a new method 
of transnortation in which rubber—tired buggies actuated by storage-battery= 
driven motors are loaded by mobile loaders, and the coal is then transported 
600 to 800 feet and dumped at an inside tipple. This ccnstitutes probably the 
dustiest transportation system e:mmloyed in coal mines at nresent. Speed arpar- 
ently is the essence of economic success, and for that reason tractor-treaced 
top~cutting machines are used. Top-cutting machines produce more dust than 
under=cutting machines, and when the action of the tractor treads is added the 
increase in dustiness is marked; this condition is intensifiec further by the 
similar treads on the loading machines. The lcading machines seldo:: clean up: 
the fine dust at the working face and usually leave 1 or 2 inches of dust on 
the floor. The buggies generally are overloaded, especially on the end neerest 
the loading machine, and often there is snillage from the discharge end. 


Hauling by rubber-tired buggies also presents other serious dust problems - 
toin coal bottom is ground into fine dust by the grinding action of the tire 
treads, is pushed to the side by the tires, and is then raised into the air 
(where the road bed is dry). If the road is wet the traveling way becomes mud- 
dy and is soon full of deep ruts and holes; this condition is most pronounced 
where the bottom is fireclay. 


Average dust conditions in two sections of a mine were studied - in one 
where coal was loaded into ruober-tired buggies and in another where track-type 
equipment was employed. The rib=dust samples in the rubber—tired-equipnment 
section averaged 27 percent through 200~mesh and the road dust 28 percent, while 
the weight of dust averaged 22 and 81 grams per square foot of surface for the 
rib and road dusts, respectively. On the other hand, in the section where the 
track-type equipment was operating the dust passing throuzh 200-mesii was 22 and 
17 percent in the. rib and road dust, respectively, while the weight of dust 
averaged 9 and 41 grams per square foot, respectively. Analisis of these fig- 
ures shows that in the section where rubber-—tired eoulipment was used the percent— 
age of rib dust passing 200—mesh was one and one~fourth times as great, and the 
weignt per square foot was about two and one-half times as much as where track 
haulage was used; about one and two-thirds as much road dust passed 200-mesh, 
and the total weight was nearly twice as great. ‘These samples were taken care- 
fully and were representative of the respective sections. Consequently, it is 
apparent that mining with tractor—type cutting and loading machines and rubber 
tired buggies produces more than twice as much dust as is produced with conven- 
tional-type mechanical loading equipment, and that there is a marked increase in 
the minus-200-mesh commonents. 
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METHODS OCF CONTROLLING BUST 
IN MSCHANivAL MINING 


Modern methods of controlling dust are in reality an application of 614 
principles. Wicespread rock-dusting is essential to prevent propagation. of an 
explosion, but tests have been made to prove that allaying the dust at the 
source greatly reduces its retrogression. This statement has become virtually 
axiomatic. | . 


Watering Methods 


| systems of apnlying water to allay dust in coal mines have been in effect 
for many years and have been satisfactory under some conditions, but little ex- 
perimenting has been done to improve these systems. Tests are now being con- 
sidered to determine the best places for applying water and the best types. of 
nozzles to employ to achieve the maximum benefit from dust—control liquids and 
systems, and the feasibility of using various wetting agents. Virtually the 
only dust-allaying equipment that kas received carefvl attention is undercut— 
ting mining machines; others have received relatively little consi Genanou, at 
least in the United States. 


Mining Machines 


One of the most successful methods of applying water on the cutter bar. of 
undercutting machines has been to place a water pipe through the center of the 
bar, terminating at or near the end of the bar. Unqualified approval of this 
method cannot be given because, unless the pressure is high enough and the 
quantity of water is great enovgh, dust raised during cutting may, under some 
specific conditions, te greater than during dry cutting. For example, the 
readings of a count of atmospheric dust collected during wet—cutting in a mine | 
in which water was applied thus gave a concentration of 13 millicn particles of. 
dust per cubic foot of air; and witnout water the count was § million particles. 
A&A similar condition was found in another mine, where readings of 218 and 192 
million particles of dust ner cubic foot of air were obtained in wet and dry 
cutting, respectively. 


Another arrangement of water outlets on cutter bars of mining machines con- 
sists of a series of holes placed on the outcoming—bit sice, so that thé dust 
will be wetted as it travels out of the kerf. One such arrangement provides 
for nine 1/8-inch holes 3 inches apart. A test made on a machine heving this 
arrangement gave readings of 6 and 68 million particles of dust per cubic foot 
cf air for wet and dry cutting, respectively. 


Dust can be abated somewhat by directing a stream of water into the channel 
of the bar on the intakirg bits, but the results are not always satisfactory. 
For instance, in a mine in which the water was directed on the intaking bits a 
concentration of 93 million particles per cubic foot of air was obtained with 
water applied on the ingoing bits; and in the same working places, cut dry, the — 
density was 247 million particles. A reduction of about 62 percent was obtained, 
but the amount of dust in the air was still too high. Incidentally, in one of 
three tests a reading of 118 million particles was obtained when cutting wet and 
350 million particles when cutting dry. 
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Top~cutting is generally a dustier operation than under-cutting, as illus- 
trated by tests in a mine where both methods were employed. Following resulis 
were obtained: 


Dust per cubic foot, million particles 


Operation Wet method Drv method 


Undereuttine | {se 1o7.t 
Top~cutting 374.3 594.8 
Percent reduction: 

Undereuttixng ii 

Top-cutting { 


While a reduction of about 71 rercent resultec fron wet undercutting, water 
applied to the cutter bar of the top-cutting machine resulted in e reduction of 
only 37 percent, and the dersity, even so, was 374 million particles per cubic 
foot of air. Comparable results with under-cutting in enother mine gave an 
average of 15.4 million particles of dust per cubic foot of air with wet cutting 
end 134.2 million particles with dry cutting. In tae seme mine the average 
count for dry top-cutting was 567.2 million particles and for wet tcp-cutting 
179.4 million particles of aust per cubic foot, a reduction of 72 percent with 
top~cutting when using water put a concentration still too higk for mine safety. 
In these tests a 1/2-inch vipe drawn to an opening about 1/4 inch at tne end was 
directing a stream of water onto the machine bits as they emerged from the kerf. 


The data cited show that most cf the systems now employed are not entirely 
satisfactory. When water is taken into the kerf by the moving bits the dust 
may be reduced greatly in under—cvtting and to a limited iegree in top-cutting. 

- Many mining-machine cutter bars do not have a groove in tie center in which a 
Pipe -may be placed to conduct the water to the head of tue bar. Y¥here this can 
be done it is probable that best results may be obtained o> erpliing water at 

the head of the bar or several inches from the end. Prelizinary tests indicate, 

-however, that additional application of water is desirnble. Coal dust is ex- 

_ tremely difficult to wet, and considerable fine dust is carried out of the kerf 
and thrown into suspension in the air. To cvercome tiis dcfect in tke wetting 
system it is believed that a fine-snray nozzle should be placed so that a fog 
or mist will trap the dust.as it leaves the kerf. On mining machines that are 
not and cannot be equipped with pipes to carry water to the head of the bar the 
handicap may be overcome by fixing a pine on the front of the housing in such a 
manner that a stream of water will be directed into the chain guides on the intak— 
ing side and by applying a spray on the outcoming bits. Further research shovld 
be conducted on the prover arrangement of nozzles and on t:mes of undercutting 
Machines nov in service. 


One of the reasons for the greater dusviness of top-cutting is that 
the dust issues from the kerf at or near the top of the coal bed and has a 
greater distance to fall, which permits greater dispersion of the dust, 
Initiation of the sumping operation is also very dusty, as the bits tend 
to throw the dust off the face into suspension in the air, The few machines 
observed with a nozzle directing a stream of water toward the face do not 
appear to be effoctive, No machines have been studied in which water is 
directed: onto the bits before they enter the kerf, It is believed that this 
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arrangement or the one sugzested for vrtercutting with the outlet near the head 
or the bar, in addition to application of a stream or a spray on the dust as it 
leaves the kerf, will more effectively wet and allay the dust in top—cut ting. 


Under similar conditions sharr bits preduce less dust than dull bits. In 
fact, some tests conducted on this phase of the dust problem indicate ‘that. while 
the dust formed per cubic foot of air with sharp bits is only about one and 
onej-half times as great as with dull bits, the longer time required to complete 
the cut with dull bits indicates that about twice as muca dust is produced 
under similar conditions. The limited number of tests does not allow definite 
conclusions to be drawn, and further tests should be conducted to obtain defi- 
nite results. 


Drilling 


In hand-drilling of coal an average of a large number of tests indicates 
that about 35 million particles of dust per cubic foot of air is representative 
of this operation, although individual tests may show two or three tines this 
concentration. In one mine’ representative samples averaged about twice this 
number for hand—drilling of coal. Electric drilling of coal (based upon tests 
in about a dozen mines) will ;roéuce about 105 million particles of dust per. 
cubic foot cf air. Although the dust counts cited are relatively high, the time 
of drilling ranges from about 5 minutes for hand drilling to about 1 minute for 
electric drilling, and therefore the amount of dust thro:m into the air is not 
relatively great. Virtuaily ell of the dust could be kept out of the air if a 
stream of water were directed into the collar of the hole during drilling. 


Pneumatic—~hammer drillins of rock, which is becoming increasingly important 
in mechanical mining, presents a real dust hazard. Only a few tests have been 
made with drilling of this type, but the results are arresting. In one mine 
drilling in shale raised an average of 6066 million particles per cubic.foot of 
air, and in another mine 1,135 million particles. In the same mine, where the 
bottom rock was drilled with electric drills the density was only 4.4 million. 
The answer to this problem is to use wet drilling or, where possible, to use 
electric drills. 


Conveyor LIcading 


Hand—loading onto conveyors is generally done dry. ‘The only operation stud- 
ied in which water was used was one in which water was applied at the end of the 
cutter bar of the undercutting machine, out the coal was loaded dry. ‘The coal 
was 2 feet 10 inches thick and after blasting was loaded onto a shaker conveyor. 
The wet~cut coal gave an average air—borne dust density of 18 million particles 
during loading and 50 million particles per cubic foot of air when cutting was 
done dry. In each test the concentration of dust in air was less than 16 mil-~ 
lion particles during loading of most of the cut, but when the back of the cut 
was reached and the fine coal left by blasting combined with machine cuttings 
not properly scraped from the cut was loaded onto the conveyor, the counts in— 
creased to 26 and 47 million where cutting was done wet and 77 and 140 million 
particles per cubic foot cf air where the dry method was employed. These fig- 
ures and personel observations indicate that there is considerable advantage in 
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cutting wet; for, although jn some of the tests the wetting was not considereé 
catisfactory, from the point of view of allaying dust during cutting the dust 
frequently was greatly reduced curing loading. 


One of the greatest dust hazards in mechanical loading lies in the fact that 
in some systems of loading by hand onto conveyors or loading by mobile loaders 
onto cers, large piles of fine coal are left in rooms, either from spillage or 
thrown back because of high suifur or high ash in some of the coal or in the 
machine cuttings. The recommended methoi for overcoming this conditicn is to 
load out the dust and fine coal. it has been stated that it is aot econcmical- 
ly possible to load out this coal; and while it is believed thet no system 
should be adopted that jeopardizes the lives of employees, it is recognized that 
all mine operators will not accept this viewpoint. The Lazard of leaving dust 
in the mine may be minimized if the piles left in working places are thoroughly 
wet, preferably with wetting agents (method to be discussed later), at the end 
of each shift, and a thick coating of rock dust is spread over tne piles, also 
at the end of each shift. 


The coal pile should be kept wet during loading onto the conveyors, and 

near the end of each shift dust and loose coal that have accumulated elong the 
belt or pans should be cleaned up and the area rock-dusted. The walkway beside 
the conveyors should be kept rock-dusted or sprinkled, whichever method is best- 
suited to local conditions. Sprays should be installed at the discharge boom, 
end the coal should be wetted as it is loaded into the mine cars. As an addi~ 
tional precaution the area around the loading head sheuld be kept rock-dusted. 

A spray should be placed on the gathering side track, and the top of the loaded 
cars should be wetted before tne trip leaves for the surface or dumping point. 


Mobile Loaders 


Dust on mobile loaders is thrown into the air at the loading head and at 
the loading boom. Generally it is not possible to place nozzles on the loading 
boon, as the top of the boom frequently strikes the roof and ercss bars and the 
underside of the boom scrapes along the top of the carse ‘The end of the boom 
also is often buried in the coal as the car is loaded. It is possible to place 
nozzles at strategic points on the loading head of most mobile loaders. To 
date no loading machine equipped with nozzles for applying water during loading 
of coal has been observed in operation. Some tests have been mate, hewever, in 
which the coal pile was sprinkled before and during mechanical loading. In one 
Mine the dust in an entry at a point where one cut had deen taken in a room 
neck wes collected from the air and found to have a concentration of 276 million 
when coal was loaded dry and 40 million particles per cubic foot of air when 
loaded when the coal was sprinkled. Tests in another mine gave averages of 139 
and 4} million particles per cubic foot of air in dry and vet loading, respec— 
tively, the coal pile being sprinkled before loading begins and during loading 
if the coal gives off appreciable dust. These tests were so limited in scope 
that they are not indicative of mechanical loading where water is used. Never= 
theless, the results so closely approximate tests made with hand loading under 
similar wetting conditions that the results possibly approximate average con- 
ditions when coal is loaded mechanically. 
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Sprinkling the coal by means of a hose during loading is not feasible in 
many mines where the block system of mining is followed, as the rooms and.entries 
are generally so narrow that it is not safe for a man to stand beside thé mobile 
loader. Further research is planned on the proper placing of nozzles on loading 
machines, but suggested methods of wetting the coal nile during loading. are: 


1. Thoroughly wet the pile shortly before loading. 


Ce Place a spray nozzle on each side of the conveyor near the tcp of the 
machine so that sprays will be directed on the coal as it is loaded into the 
loading head. 


3. Where this method is not feasible or, in addition to (2), where cross- 
bars are employed to support roof at the face, a pipe equipped with several 
spray nozzles could be attached to.the front of the first crossbar and a hose 
atvached to this pipe so that water or other liquid could be sprayed on the 
coal as it is loaded. Where steel H—beams are used, suitable, readily adjust— 
able clamps could be provided for quickly attaching the pipe to the bar. Suit- 
able clamps for quickly fastening such a pipe to wooden bars may also be pro- 
vided at little cost. If the application of water at the icading head is ade- 
quate there should be little if any need for additional wetting at the discharge 
Doom. 


Rubber~Tired Bugzies 
Deep concern is felt by saftev men over the increased hazard presented by 
dust conditions in secticns wnere rubber—tired cars or buggies are used. These 
conditions have already beer discussed. The answer to the problem is still a 


subject of researck, but preliminarv studies indicate that tne following steps 
should be taken: 


le Machine cuttings snould de loaded out before the coal is shot. 


2. Loose coal and dust left by the mobile loader should be loaded out be~ 
fore the coal is cut again. 


3. Coal left on the bottom should be loaded cut, as this coal will be 
ground fine and create an additional hazard. 


4. Coal spilled from the buggies should be loaded out at the end of each 
snift. 


5. Buggies should not be loaded so full that coal will spili during tram- 
Minge — 


6. Gates should be provided on the discharge end of the buggies to prevent 
spilling during tramming. | 


{- Sprays should be provided at the bottom and top of the inside tipples, 
the number (possibly three or four) to be determined by trial. 
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8. Each place should be rock-ducted after each cut of coal has teen loaded 
out, and the haulage routes should be redusted as often as necessary, determined 
by periodic sampling. 


9. Where the bottom material will permit, the rcad should be sprinkled at 
least once a day or as often as necessary to keen the dust from being raised in- 
to a cloud by the buggies. The use of wetting or redusting agents may be found 
to be beneficial in settling the rcad~bed dust. 


Raulage 


The repeated recommendations of the Bureau of Mines for ise of water should 
be followed. These methods are not new, are well-knowa to most mining men, and 
are repeated for emphasis. 


1. Water sprays should be provided at each gathering sidetrack, and the 
tops of all cars should be wetted tnorovenly before loatel trips leave for th 
shaft bottom or the outside. 


2. Coal should be wetted as the cars are dumped. 


3e The empty cars should be vetted before they are tacen underground to 
prevent dry dust froi being taken tack into the mine. 


1 Haulaze roads may also be wetted whenever necessary tc reduce the amount 
of dust raised during passage of trivs, nrovided thot the haulage entries are 
adequately rockdusted on ribs, roof, anc timbers. 


WETTING AGANTS 


| Interest in allaying dust has been overcome by the fenrr on the part of some 
mine officials that the added water would be detrimental to the sale of coal, 
and no steps have been taxen to install dust-allayins sistemse This objection 
has been met by the proposal tc use wetting azents. A number of patented pro- 
ducts have been offered to the mining industrz, but no conclusive results have 
been reported. The Bureau of Mines is keenly interested in this phase of the 
dust—-control problem, and preliminery tests have been made; mcre exhaustive 
tests are planned, and it is honed that use of wetting agents will prove to be 
the answer to those who do not wish to emplcy water alone. 


Wetting agents have been used for many years, vrincipally in the textile 
industry and in metallurgical and milling processes. Two types of mixtures are 
employed ~ one in which the ingredient forms an emuision ard the other in which 
the agent mixes intimately with water. In selecting wetting egents care showld 
be taken to use the one best~suited to mine conditions. Some materials that 
will perform adequately on textiles will net reavt setisfactorily with coal or 
the impurities in coal. thers require a tempereture higher than is usually 
found underground. Still others must be agitated constantly or freauently to 
keep them in solution. Certain materials are oily or sviclzy end adhere to the 
moving parts ard conveyors of loading machines. Cdcr may te too objectionable 
for underground use of other ingredients. Certain types of containers may be 
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necessary, as the wetting quality of some wetting agents may pe destroyed by 
tne constituents of the container. 


Severel years ago some tests were made underground with a wetting agent, and 
during undercutting it was found that water ailayed dust about as satisfactorily 
as did the wetting agent. It is believed that the ccntainer had constituents 
that destroyed the wetting properties. Since then a few tests have been made 
that were toc limited in scope to permit making deductions as to the merits of 
wetting agents, but certain possibilities were shown. 


One of the claims made is that wetting agents will greatly reduce the quan- 
tity of water required to allay dust. This claim was substantiated by some 
tests. Certain agents probably will require only a half or a third as much liq 
uid as water pione. Dust at a discharge point in a tipple during a test was 
reduced abort 7O percent, and the amovr+ of water used was reduced about 70 per- 
cent by acvplying a wetting agent in waters thus irdicating tnat the amount of 
water necessary can de reduced. 


The amount of water used during top~cutting also may be reduced through 
applicaticn of wettins agents. Several studies vroved that more than 50 per- 
cent reduction in dust density is possible with wetting agents as compared to 
water, or that less than half as much liquid need be used. These were prelim- 
inary results obtained while trying different arrangements of nozzles. ‘It is 
believed that a different arrangement as well as a different type of nozzle may 
effect an even greater reduction in amount of liquid necessary and a notable 
decrease in dustiness. Even the dust that landed on the impinger during the 
tests was damp end presumably would have settled to the floor rather than remain 
suspended in the air. 


Another characteristic of wetting agents is their dispersion through a pile 
of coal cust. If enough liouid is applied to tne top of a pile, anparently it 
will work its way to the bottom, but it will also coat the surfaces of the var- 
ious particles and will tence to remain there for a longer period than will water. 
Once dust has been wetted, it mey be thcoroughly wetted again by epplication of 
water alone. These two properties may be useful in treating piles of gobbed 
dust such as in conveyor rooms. If the top of the vile is wetted with the pro- 
per agent the entire pile may become wet, and if the rock dust is applied ina 
thick coat evaporation probdebly will be retarded to such an extent that the dust 
will be kept dam. Tests at the Bureau's Exnerimental mine with only one wet-— 
ting agent showed that that particular wetting agent die not prevent propagation 
of an explosion, but no tests were made with rock dust on top of the wetted 
dust. surtrer tests should be made to determine the effect of this combination 
of wetting agent and rock dust. 


SUMMARY 


the problem of controlling dist in mechanical mining requires further re- 
search to determine the best places for jets and nozzies and the proper placing 
and types of nozzles. Water should be applied near the nead of cutter bars on 
mining machines or on the ingoing cutting chain and bits, supplemented with 
mray nozzles so placed that they will trap dust escaping from the kerf. 


8035 | -~ll- 


Google 


Ie Ce fid5l 


Directing a stream of water into the collar of the hole during drilling of coal 
probably will eliminate most of the dust, but drilling rock witn pneumatic ham 
mer drilis should be done wet, water being forced through tne hollow center of 

the drills. 


Coal piles should be wetted thorcughly after biasting and, if feasible, 
during loading with mobile loacers. Snvray nozzles srould be instailed on tne 
loading head near the top of the convezvor guide, supplemented by sorays nlaced 
on tne front of a crossbar at the coal face. Where rubter-tired buggies are 
used the loose coal and dust should be clean2zd uo after each cut of cocl has 
been loaded out, coai bottor should be removed, loose coal svilled along the 
road traveled by the buggies should be cleanect weoat the end of each shift; and 
buggies should not be overloaded. Gates should be rlaced on the discnerzge énd 
of the brggies to reduce snillege of fine coal. Spray nozsles snould be placed 
at each end of the conveyor on inside tipples. 

The objection to the use of excessive ouantities of woter may be overcome 
by employing wetting agents. Eowever, care must be exercised to obtain agents 
suitable for the work to be done. Wetting agents give orcmice of reducing the 
quantity of water necessary as well as of removing mere tuct from the sir tnan 
can de dcne with water alone. 
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